Abstract-On the basis of carbofunctional oligo(α,ω bisphenoxy trifluoropropyl(methyl)siloxanes, bisphe nols, and bisphenol A bis(chloroformate), novel fluorine containing poly(carbonate block siloxanes) are synthesized and characterized. The presence of trifluoropropyl groups in siloxane blocks of the copolymers decreases the sorption of hydrocarbons by 4 to 6 wt % instead of the 60 wt % for usual poly(carbonate block dimethylsiloxanes). Films based on fluorine containing poly(carbonate block siloxanes) retain their high strength characteristics in the swollen state (σ b = 20 MPa).
Poly(carbonate block siloxanes) (PCSs) have found wide use for separation of gases and pervapora tion of liquids owing to their high permeability for many substances and good mechanical characteristics [1, 2] . In addition, their diffusion properties and bio inertness have attracted considerable interest in vari ous fields of medicine, namely, for blood oxygenation, as test systems for skin, and for the design of combined coatings for wounds and burns and breathing "liquid bandages" [3] [4] [5] [6] .
Isolation of light hydrocarbon fractions from water based petroleum compositions and refinement of natural gas from light gasoline fractions are recent topical problems of gas separation. However, when brought into contact with hydrocarbons, poly(carbon ate block siloxane) copolymers based on dimethylsi loxanes swell substantially and their strength proper ties worsen.
The resistance against hydrocarbons can be improved either through a change in the structure of block copolymers (synthesis of crosslinked polymers) or modification of siloxane or organic blocks. From our point of view, the modification of the siloxane block via replacement of some of the methyl groups at the silicon atom with 3,3,3 trifluoropropyl substitu ents is the most promising method for ensuring the resistance against hydrocarbons of poly(carbonate block siloxane) copolymers because it is known that composites based on organofluorosiloxane rubbers possess high oil and gasoline resistance [7, 8] .
Therefore, in this study, novel fluorine containing poly(carbonate block siloxane) copolymers (PCS Fs) were synthesized and characterized.
RESULTS AND DISCUSSION
Initial oligomeric fluorine containing bisphenols (DFS Fs) were synthesized according to the following scheme.
Here, р = 0, 20, or 30 and q = 0, 20, 23, or 30. DFS Fs are viscous liquids; their density is above unity (Table 1 ). The kinematic viscosity of fluorine containing oligomers (at the same average number of silicon atoms in a chain) is an order of magnitude higher than that of methylsiloxane oligomers (DFS D30 and DFS F30 samples). The viscosities of mixed oligomers with dimethyl and (methyl)trifluoropropyl groups at silicon atoms take intermediate values.
The structure of DFS F oligomers was studied via 1 H NMR spectroscopy (Fig. 1) . No signal at 5.5 ppm corresponding to Si-H groups was observed, thereby indicating that the hydrosilylation reaction is com plete. The presence of the signal at 1.7 ppm (the α position) and the absence of the signal at 1.95 ppm (the β position) confirm that hydrosilylation proceeds at the α position of the allyl group.
The amount of dimethylsiloxane and (methyl)trif luorosiloxane groups in DFS D20 F20 was calculated from 1 H NMR spectra from the intensity ratio of sig nals corresponding to protons of SiCH 2 CH 2 CF 3 and SiCH 3 groups.
PCS F block copolymers were synthesized via the reaction of DFS F oligomers, organic bisphenols, and bisphenol A bis(chloroformate) in an aqueous alkalimethylene dichloride heterophase system according to the following scheme.
Quantity n of carbonate units (Table 2 ) and the content of siloxane blocks in them were calculated on the basis of the 1 H NMR data. It was shown that their structure is consistent with the scheme depicted above.
As evidenced by GPC (with polystyrene calibra tion), PCS Fs have M n = 2.5 × 10 4 and M w = 7.5 × 10 4 ; their intrinsic viscosities are 0.36-0.49 dl/g (Table 2) .
Typical curves that demonstrate how the mechani cal properties of PCS F block copolymers vary with composition and structure are given in Fig. 2 . The presence of bulky fluorene fragments in PCS Fs (Table 2 , PCS F 3 sample; Fig. 2a ) results in a consid erable increase in initial elastic modulus Е and a decrease in elongation at break ε. Copolymers that contain from 23 to 30 siloxane units in the flexible block (Table 2 , PCS 1, PCS F 7, and PCS F 8 sam ples) behave as elastoplastics with low Е and marked ε.
As follows from the mechanical behavior of the block copolymers (Table 2 , PCS F 2, PCS F 3, PCS F 4, and PCS F 6 samples, Fig. 2a ) with mixed dimethylsiloxane and trifluoropropyl(methyl)siloxane units in a chain, they behave like flexible plastics. In addition, increased values of Е and low values of ε are intrinsic for the PCS F 5 sample (Table 2) , but this circumstance is related to a decrease (from 60 to 30 wt %) in the content of the "flexible" siloxane phase in PCS F.
As is seen from Fig. 2b , for the block copolymers where the aryl carbonate phase predominates (PCS F 10 and PCS F 11 samples), there is a characteristic overstrain peak that is related to formation of the poly mer neck and that is not observed at the phase inver sion point for systems with the continuous siloxane phase (PCS F 9 and PCS F 8 samples). 
